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ABSTRACT 


A method 13described to construct magnetic fumu el packets lor holding solid insect repellants (e g., naphthalene and paradichlorohen 
:cne) used ia the herbarium. Lhe fumieds are designed to attach magnetically to metal herbarium cabinets. They are made entirely of archi¬ 
val materials, and are inexpensive and easily assembled. 


RESUMliN 


Vdescribe.un raetodo para constnnr contcnedores magneticos de fumicel para contener repelemes de insectos solidus (pur ej. nafialeno y 
(uradidorobcnzeno) usados en el herbario. Los fumiedes se disenan para ser adheridos magnetic a me me a las cabinas meialita.s del herba 
no tstan realizadoscoinpletamenie c*n matenales de archive. > son baratos y faciles de ensamhlar. 


INTRODUCTION 


Substantial literature exists on the importance and efficacy of various pest repellants in herbaria and their 
risks (e.g., Hall 1988; Strang 1999). However, methods for containing and securing repellants such as 


health 


ene ( 



in herbarium cabinets have received 



attention. A variety of 


naphthalene and paradichlorobenz 

methods arc used for containment in herbaria, e.g., cloth bags with drawstrings, paper envelopes, small paper 
NPicardboard boxes, or small compartments in cabinet doors, and some entomologists use fumiccls 
instructed from small cardboard boxes with wire mesh tops (Anonymous 2012). Because naphthalene and 
PDB vapors are heavier than air and tend to settle at the bottom of the cabi net, the repellant is normally placed 


® t0 P °i uppermost folder of 


specimens in the uppermost pigeonhole of each column of the herbarium 


u inet. However, there are several annoying aspects of thi> widely used method. When specimens are re- 
tne\ea from the uppermost pigeonholes, the packets of repellant fall out, often striking the individual remov- 
m g the specimens, or the packets are inadvertently pushed toward the back of the pigeonhole where they slip 
3UI0s ^l Retrieving the iost* packets usually reciuircs use of a ladder or step-stool, which is timc-consum- 


and 



hazardous. 


evised, tested, and recommend placement of solid repellant in fumiccls constructed from acid-free 
mc envelopes suspended from the metal ceilings of herbarium cabinets by small neodymium magnets 
^ lo small rectangles cut from herbarium paper. This method uses archival materials, is cost effective* 
except for magnets and glassine envelopes—employs materials commonly available in the herbarium. 


MATERIALS < 



e United States, neodymium magnets and glassine envelopes are normally sold by English units; thus, 
"■ ' S units are primarily employed here. Paper rnagnet-hoklers were made from 2'a inch x 3 Vi inch [6.4 cm 
« J P a P er rectangles cut from 0.12 caliper archival herbarium paper using a guillotine type paper cutter. 
Renter of each rectangle was marked using a wooden pencil, and a ] A inch x % inch [6.4 mm x L6 mm] N42 

(NdFeB) disc magnet was affixed at the center with a small dot of water-base herbarium glue. 1 he 
f ^ aS the paper magnet-holder was placed in a l?k inch x 3 3 /i inch I / cm x 9.5 cni| 

8^ a ssine envelope with a single opening along one 2 3 A inch end and a foldable end flap. Approxi- 
_ ' Wg oi naphthalene (three Enoz® moth-balls) was placed in the packet against the surface of the paper 
t! " oldcr opposite the magnet. The envelope was closed, and a 1V+ inch stainless steel paper-clip 


1 **fcs.lm Uft( * 6(2 ); 579 


- 582.2012 











3.75 



NJ 

Nl 

in 

D 

n 

T 

fU 

Oo 




Fic. 1. Schematic diagram of fumicel showing inner paper rectangle with attached magnet (magnet-holder) enclosed within outer glassine envelope 
with open flap. 

Fig. 2. Schematic cross-section of fumicel showing three naphthalene moth-balls suspended beneath paper magnet-holder. Arrow represents directs* 
of magnetic attachment to metal surface of cabinet. 


placed across one comer to secure the flap. See Figs. 1* 2 and 3. Alternatively, the loose Haps can be WP®® 
closed, but this would most likely prevent reuse of envelopes. Glassine paper is relatively non-porous and ini 


pervious. Therefore, 1 punctured the lower surface ol each glassine envelope about 20 times with a steel sewing 


needle to increase its permeability to naphthalene. 

Magnets.—'A inch x Vis inch (6.4 mm x 1.6 mm] Grade N42 Neodymium (NdFeB) Disc Magnei, 3x hk'W 
plated, pull force 2.5 lbs: MAGM Ttnan® via amazon.c 


l 1 KNf 


om®. htt p;//www. amazon. com /shops 




Glossitll envelopes. 


>3 


/4 


inch x 314 inch [7 c m x 9.5 cm] acid-free, glassine envelope with fold; 



enc 


Ufa? 


snd single opening along 2 A inch end; Uline®, 12575 Uline Drive, Pleasant Prairie, WI 53158, USA. 



wwvv.uline.com/. 


RESULTS AND DISCUSSION 


The major expense w as the cost of the neodymium magnets ($0.24 each, including shipping; pack of 10° 
$1 2.99, excluding shipping), the acid-free, glassine envelopes ($0.07 each, including shipping; box of KM 1 c 
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00, excluding shipping), and stainless steel paper-clips ($0.07 each, including shipping; box of 500 for 
, excluding shipping). The cost of the other, commonly used materials was negligible. Thus, I equipped 

t herbarium cabinets, each with two fumicels, at a cost of less than $0.40 per fumicel. Although 1 recommend 
' n £ fumicels to ceilings of cabinets, they also seem to work well on cabinet doors, which might be a 

^nsideration whe~~ ^ - - - 


x . O 3onholes are packed with specimens 

Relative to their size, neodymium magnets are very strong, and they are r 

as permanent, they are subject to chipping if allow 
per funded, these small magnets are sufficien 

t.e., six moth-balls and the maximum c; 





1 can 


om the herbarium cabinet. In addition to 



arc m °re expensive 




(1 


>rcover, detaching them would most likely result in tearing both glassine envelope i 

KmU- . ...... 


Wee Both 



ize recommended herein seem ideal for this particular application. How 
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tath a magnets come in a variety of sizes and shapes, and heavier containers could easily be at 

with larger, sponger magnets 
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herbaria. Rather, its pui pose is to 
eneheial to those who find it necessary to use repellants or other solid materials such as desic- 


P 3f t overall program for herbarium pest management. 
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The constructive criticism of Wendy B. Zom- 
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lefer (GA), Kent D. Perkins (FLAS), and Melanie Link-Perez (AASU) improved this paper. This work was sup¬ 
ported in part by NSF DB1-1054366 (J.R. Carter, PI). 
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